Reversible aberration of neurogenesis targeting late-stage progenitor cells in the hippocampal dentate gyrus of rat offspring after maternal exposure to acrylamide.
We have recently shown that maternal exposure to acrylamide (AA) impaired neurogenesis in rat offspring measured by the increase in interneurons producing reelin, a molecule regulating migration and correct positioning of developing neurons, in the hippocampal dentate gyrus. To clarify the cellular target of AA on hippocampal neurogenesis and its reversibility after maternal exposure, pregnant Sprague-Dawley rats were given drinking water containing AA at 0, 4, 20, 100 ppm on day 10 of pregnancy through day 21 after delivery on weaning. Male offspring were examined immunohistochemically on postnatal day (PND) 21 and PND 77. For comparison, male pups of direct AA-injection control during lactation (50 mg/kg body weight, intraperitoneally, 3 times/week) were also examined. On PND 21, maternal AA-exposure decreased progenitor cell proliferation in the subgranular zone (SGZ) from 20 ppm accompanied with increased density of reelin-producing interneurons and NeuN-expressing mature neurons within the hilus at 100 ppm, similar to the direct AA-injection control. In the SGZ examined at 100 ppm, cellular populations immunoexpressing doublecortin or dihydropyrimidinase-like 3, suggesting postmitotic immature granule cells, were decreased. On PND 77, the SGZ cell proliferation and reelin-producing interneuron density recovered, while the hilar mature neurons sustained to increase from 20 ppm, similar to the direct AA-injection control. Thus, developmental exposure to AA reversibly affects hippocampal neurogenesis targeting the proliferation of type-3 progenitor cells resulting in a decrease in immature granule cells in rats. A sustained increase in hilar mature neurons could be the signature of the developmental effect of AA.